The Department of Energy (DOE), Stirling Technology Company (STC), and NASA Glenn Research Center (GRC) are developing a free-piston Stirling power convertor for a highefficiency Stirling Radioisotope Generator (SRG) for NASA Space Science missions. NASA Glenn is conducting in-house research on permanent magnets and on linear alternators to assist in developing the convertor for space qualification and mission implementation.
INTRODUCTION
Tbe Department of Energy (DOE), Lockheed Martin (LM) of Valley Forge, PA, Stirling Technology Company (STC) of Kennewick, WA. and NASA Glenn Research Center (GRq are developing a high-efficiency, 110 watt Stirling Radioisotope Generator (SRG II 0) for possible use on future NASA Space Science missions (Cockfield and Chan, 20(2) (Schreiber and Thieme, 2004) . To assist in the development of a free-piston Stirling convertor for the SRG II 0, GRC is conducting in-house research on rare earth permanent magnets (REPM) and on linear alternators. The REPM research efforts include magnet characterization, short-term magnet aging tests, and long-term magnet aging tests.
Magnet characterization was performed on I -cm cube neodymium-iron-boron rare earth permanent magnets obtained from various vendors. The remanence (B,), intrinsic coercivity (HeU and the magnetization (M) were measured for each of the magnet samples over the temperature range of20 °C to 140 °e.
Based on the results of the magnet characterization tests, several magnet grades were selected for the short-term magnet aging !e5L The shon-term magnet aging test was a 200 hour test, with the magnet samples exposed to a temperature of 150°C and a demagnetizing field of -5.0 kOe. Magnet grades that suffered the least amount of magnetic property loss during the shorHenn magnet aging test were then subjected to the long-term magnet aging test. The long.term magnet aging test was originally scheduled to be a 12,000 hour test, with the magnet samples e.xp<Jscd to a temperature of 120 cC and a demagnetizing field of -6.0 kOe. The long-term magnet aging test was extended and lasted for 18,000 hours.
Although the magnet research efforts perfonned at GRC were conducted on l-em cubic magnet samples, a special arc-magnet fixture was designed and built to measure the intrinsic coercivity of the acrnaJ magnets used in a Stirling convertor application. Due to the natu.-re of the magnet geometry, the accuracy of the Hci measurements on the Stirling power convertor magnets is less than that for the I-em cubes. However, the arc-magnet ftxture may be of use in performing a relative comparison between Stirling power convertor magnets to exclude those magnets thut may lead to performance issues. 
Overview of NASA Magnet and Linear Alternator Research Efforts

Acknowledgments
• Dr. Reinhold M. W. Strnat of KJS Associates for the design and construction of critical characterization fixtu res used to measu re magnetic properties of the various magnet samples to be discussed in this presentation.
• at LewIs Field
Magnet Characterization
• Magnet samples can be heated to 300°C
• Fixture located between tape red pole caps of 10-inch electromagnet .Ji
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Magnet Aging Tests
• Accommodates (qty) 10, 1-cm cube magnet samples
• Located between 4-inch diameter Fe-Co alloy poles of electro-magnet (EM)
• Distributes samples over pole face to minimize sample-to-sample interference • 
Concluding Remarks
• GRC is conducting in-house research on permanent magnets and on linear alternators to assist in the development of Stirling convertors
• Magnet characterization and aging tests have recently been completed on various types of Nd-Fe-B magnets
• ATR assembled to performance map linear alternators over a range of temperatures, mover amplitudes, and alternator loads.
Glenn Research Center at Lewis Field
